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This study examined teenage participants’ (N=30) lateral abdominal expansion while 
breathing before singing America and viewing a videotaped conductor demonstrating an upward 
or downward preparatory gesture. PhiMatrix grid overlay software placed over participant videos 
allowed for measurement of abdominal expansion in millimeters. Results indicated: (a) a 
difference in abdominal expansion measurement, although not significant, between breaths taken 
while observing upward and downward conductor preparatory gestures; (b) no significant overall 
difference on measurement of lateral abdominal expansion when comparing all participants; (c) 
participants with knowledge of diaphragmatic breathing had consistently larger abdominal 
measurements than participants with little to no knowledge; (d) male participants consistently 
displayed larger abdominal measurements when compared to female participants in three out of 
the four categories; (e) female participants demonstrated a larger abdominal measurement while 
viewing the downward preparatory gesture than while viewing the upward preparatory gesture; 
and (f) participants with more choir experience results were not significantly different than 
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Breath support is the foundation of singing and can be taught in multiple ways. A choral 
conductor’s gesture should encourage proper breath and build on the foundation of proper breath 
support. A conductor’s gesture may impact the effectiveness of the initial breath with nonverbal 
cues. 
The Respiratory System 
To understand all that diaphragmatic breathing entails, it is important to understand the 
anatomy and physiology of the respiratory system. The respiratory system is a series of organs 
that take in and expel air from the body. It supplies the body with oxygen and expels the carbon 
dioxide that is generated. The respiratory system also serves for speech and other vocalizations 
such as laughing and singing (Saladin, 2010).  
A variety of muscles are involved in breathing. During inhalation the diaphragm 
contracts and flattens, simultaneously, external muscles between the ribs draw the rib cage up 
and outward. Inside this expanded chamber air pressure falls and the lungs expand. When 
exhaling, the diaphragm and rib cage return to their original positions and the lungs deflate as air 
flows outward. To produce sound, air passes through the pharynx into the larynx causing the 
vocal folds to vibrate.  
The respiratory center in the brain stem is responsible for communicating to the 
respiratory muscles when to contract and relax. The medulla directs the spinal cord to maintain 
breathing and the pons provides further leveling of the respiratory pattern. The control of 
contracting and relaxing is automatic and continuous, creating continuous unconscious breath 
(Novotny, 2007).  
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Phonation 
The vocal folds are located in the larynx and have multiple functions. The vocal folds 
open for inspiration, close for airway protection during swallow, have rapid opening and closing 
to build up pressure for airway clearance during cough, and use rapid opening and closing to 
control the frequency of vibration and vocal intensity in coordination with expiratory airflow 
(Fregosi & Ludlow, 2014).  
Phonation requires close coordination between two mechanical processes. The first 
process is determining pitch, loudness, and quality of sound that is brought about by movements 
of the vocal folds and the walls of the pharynx, mouth and tongue. The second process is 
determining airflow and subglottic pressure brought about by movements of the chest wall 
(Bouhuys, 1966). Humans are able to control vocal fold vibrations to produce different sounds. 
(McMillan, 2006). 
Subglottic Pressure 
 Subglottic pressure is created by the flow of expired air against adducted vocal folds. 
Subglottic pressure has been recognized to be important in achieving a constant intensity of 
sound and has a strong connection to vocal control (Dayme, 2009).  Goffi-Fynn and Carroll 
(2013) state that, “balancing airflow with subglottal air pressure as well as the antagonistic 
balancing of inspiratory and expiratory muscles can lay the foundation in creating a balanced 
tone production” (p. 394). Dynamic balance is also altered by subglottic pressure and is 
controlled by the action of intrinsic laryngeal muscles (Dayme, 2009). 
 To generate a constant subglottic pressure for singing, a graded coordinated action of the 
inspiratory and expiratory muscles is required. Sears (1977) considers the intercostal muscles 
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ideally suited for this task. The intercostal muscles have mechanoreceptors, which are capable of 
causing delicate adjustments in air pressure. 
Diaphragmatic Breathing 
“Diaphragmatic breathing” is defined as a technique in which initial attention is on the 
expansion of the abdomen (Novotny, 2007). It is a breathing technique used widely in sports, 
music, and various other physical activities. Goldfried, Davison, and Wachtel (1976) give 
examples of how to practice diaphragmatic breathing. They suggest the singer/athlete lie on 
his/her back on a flat surface with knees elevated using one hand on the upper chest and the other 
below the rib cage. As the singer/athlete breathes in through the nose, the stomach should move 
against the hand while the hand on the chest remains still. This technique can also be practiced 
while sitting in a chair.  
Diaphragmatic breathing is essential in the practice of Yoga. Participants are taught to 
practice diaphragmatic breathing throughout their practice. The focus of diaphragmatic breathing 
in yoga is to encourage deep relaxation, to return focus on breathing, and to help reduce stress 
(Novotny, 2007).  
Although the terminology ‘diaphragmatic breathing’ may not commonly be taught to 
students in the music setting, it is a technique that is encouraged and is believed to be essential to 
producing a quality singer. Deidre (2010) discusses that ‘sing from your diaphragm!’ is one of 
the biggest vocal myths she hears commonly in her private studio. Students are correct that the 
diaphragm is used in breathing, but are confused about the actual mechanics of breathing. 
Deidre’s opinion is that breathing is not about feeling the air, working to get the air in, feeling 
the air controlling the movement of the diaphragm, or lungs filling upward. Rather, breathing is 
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about knowing inhalation is an active process that is controlled by a mechanism that doesn’t 
require cognition, but can be controlled.  
Alt (1990), discusses that students often have a great misunderstanding of breath 
management, more than any other aspect of singing. He writes, “this lack of understanding often 
results in sounds that are either too breathy or ones that are strident and edgy” (p. 33). A well 
energized vocal tone must be built step by step to coordinate opposing muscle groups to be in 
command of simple muscular activities. His suggestions for improvement include reminding 
students of spine-conscious posture allowing free movement of the abdominal muscles.  
Alternative Breathing Techniques 
Miller (1997) teaches a technique that involves the spreading of upper back muscles for 
better breath support to his singers. This technique is advocated by the British school of voice 
training and explains the involvement of the back muscles in the respiratory cycle. Miller 
recommends having the singer lean forward over the music score while attempting to spread 
his/her back. In this technique, the assumption is made that the thorax will be enlarged and by 
expanding the muscles of the shoulders and lung capacity will be increased. However, 
physiological information makes clear the shoulder muscles are not members of the respiratory 
mechanism and are postural muscles related to movement.  
Conducting Gestures 
 “What they see is what you get” is a concept by choral conductor Rodney Eichenberger 
(Eichenberger, 1994). It is similar to the familiar phrase, “monkey see, monkey do,” and 
demonstrates the impact of conducting gestures, verbal communication, and facial 
communication on choral sound. Human nonverbal communication and its relationship of daily 
human movement to pitch, language, and sound, have led Eichenberger to formulate a unique 
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philosophy based on the universal perception of specific movements and their effect on sound 
(Con, 2002). Eichenberger’s strong belief that there is a direct relationship between gestures and 
sound has encouraged many research studies to further develop the reliability of this concept. 
Eichenberger believes, “there is no right or wrong way to conduct” (Con, 2002, p. 66) and the 
purpose of a conducting gesture depends on the conductor’s intent for the musical sound they are 
trying to achieve (Eichenberger, 1994). 
Perceptions of the Conductor’s Role 
The traditional notion of a conductor’s role is that of a dictator, with the vision, 
knowledge, and ability to interpret the musical score. This perception has led to high 
expectations of the conductor’s role from both the conductors themselves as well as those they 
conduct (Durrant 2009).  
When a conductor rehearses an ensemble, both verbal and nonverbal communication is 
important. However, when the ensemble is performing, communication is largely nonverbal. 
Proactive nonverbal communication is necessary to achieve an overall successful final product. 
According to Killburn (2016), conducting is physical, psychological, and potentially spiritual and 
a conductor’s gestures should be infused with technical competence and emotional connection. 
McKinney believes, “being able to change sounds implies that you know the nature of the sound, 
that you know how musical instruments function, and that you understand the relation of the 
vocal instrument to the physical process that governs it” (McKinney, 1994, p. 13).  
Nonverbal Communication 
Nonverbal communication is an important part of the human thought process. Many of 
the gestures people use are as much a part of their thoughts as verbalizations. A conductor needs 
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knowledge and thoughtful application of nonverbal communicative gestures to enhance and 
clarify the communication of the conductor’s musical intent (Ford, 2001). 
 Nonverbal communication for a conductor includes facial expression, posture, body 
language, and the conducting gesture. Much of the conductor’s job is nonverbal and many 
studies have shown those nonverbal communications to have an effect on overall musical sound 
production. “If the conductor uses gestures that reflect a nonverbal ensemble (interference), he or 
she will have to stop and verbalize the desired concept. Most likely, verbalization will need to 
occur over the course of several repetitions, until the ensemble learns to ignore the mixed 
message. However, the conductor can choose to employ conducting gestures that reflect standard 
nonverbal communication ideas similar to the musical result he or she desires from the group” 
(Ford, 2001, p. 22).  
 Bonner (2009) discusses the use of non-verbal communication in solving problems 
unique to choral conducting and the creation of a dynamic and engaging performance. Bonner 
poses that the role of the conductor has evolved throughout many years from keeping the beat to 
turning conducting into an art form. He also mentions a few choral educators have begun to 
assert the importance of non-verbal communication to choral performance. Bonner states, “the 
careful refinement of non-verbal signals needs to be a top priority for all choral conductors who 
desire to facilitate their choirs’ performance without wasting time or lulling them to dullness 
while they stop to verbalize everything that they hope to attain. Traditional conducting 
approaches provide a starting point for reaching the desired goal, but innovative gestures and 
new developments in non-verbal communication have the potential to create a more inspired and 
pleasing musical offering” (Bonner 2009, p. 35). 
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Preparatory Conducting Gesture 
The Merriam-Webster dictionary defines preparatory as, “preparing or serving to prepare 
for something” (Merriam-Webster, 2016). Many choral conducting texts state that the 
preparatory gesture must happen in tempo and display the dynamics and mood of the piece 
(Seighman, 2015).  
There are differentiating opinions on the direction of the most effective preparatory 
gesture. Green believes, an upward movement in the preparatory gesture is the clearest 
perception of the downbeat (Green, 1981). On the contrary, Eichenberger suggests an upward 
moving preparatory gesture may lead to shallow breathing (Eichenberger, 1994).  
Need for the Present Study 
 Many pedagogues believe in the benefits of diaphragmatic breathing when singing and 
the effect of a conductor’s gesture on performers. Research is needed to further investigate the 
effects preparatory conducting gestures may have on performer’s diaphragmatic breathing.  
 To date no study documents the effect of the upward and downward preparatory gesture 
on diaphragmatic breathing. Manternach (2009) investigates the effect of the preparatory gesture 
on shoulder movement and discusses the possibility of future research to further develop his 
results. Data from this study could influence conductors to use a preparatory conducting gesture 
that is most efficient in assisting singers to develop a better diaphragmatic breathing technique.  
Purpose Statement 
 The purpose of this study was to examine the effects of downward and upward 
preparatory conductor gestures on the lateral abdominal expansion of individual teenage singers.  
Research Questions  
 To that end, the following research questions directed this case study:  
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1. Does an upward or downward conducting preparatory gesture encourage a larger 
measurement of lateral abdominal expansion?  
2. Does each participant differ in measurement of lateral abdominal expansion for each 
of the four iterations of America? 





















Conducting plane – The vertical location at which the conductor shows the entrance cue and 
conducting beat.  
Diaphragm – A large flat muscle that separates the lungs from the stomach area and that is used 
in breathing. 
Diaphragmatic Breathing – A breathing technique where initial attention is on the expansion of 
the abdomen; sometimes referred to as abdominal or belly breathing (focus on expansion of the 
rib cage during inhalation). 
Downward Preparatory Gesture – A gesture in which the conductor begins with the right hand 
at the natural waist level. The conductor then breathes while lowering the hand to the belt region, 
raising it again to mid chest level, and then lowering it natural waist level for the downbeat of the 
melody. 
Upward Preparatory Gesture- A gesture in which the conductor begins with the right hand at 
the natural waist. The conductor then breathes while raising the hand to mouth level, before 











Review of Literature 
This chapter reviews verifiable research literature related to the technique of 
diaphragmatic breathing and conductor gesture. This chapter begins by examining studies of 
forms of musical instruction. Thereafter, this review examines studies relating to specific 
examples of conductor gesture and diaphragmatic breathing. 
Forms of Instruction 
 Skadsem (1997) studied the effect of conductor verbalization, dynamic markings, 
conductor gesture, and choir dynamic level on singers’ dynamic responses.  The investigator 
divided undergraduate, graduate, and high school students (N=144) into three groups: conductors 
(n=48), college singers (n=48), and high school singers (n=48). Participants sang Michael, Row 
the Boat Ashore ten times while watching a recorded conductor. The first time included two 
practice excerpts preceding three different conductor gesture combinations: (a) Phrase 1 
medium/Phrase 2 medium; (b) Phrase 1 medium/Phrase 2 small; and (c) Phrase 1 medium/Phrase 
2 large. Participants sang nine more times following verbal instruction. Three judges evaluated 
singers performance responses using a continuous response digital interface (CRDI). Results 
indicated that verbal instruction showed a significantly stronger influence than the other three 
modes of instruction on the singers’ dynamic singing responses. Singers also responded 
significantly better to instructions regarding soft dynamics than to instructions regarding loud 
dynamics. Results showed a significant positive correlation between the scores on the gestural 
excerpts and eye contact. 
Kelly (1997) investigated the effects of conducting instruction on beginning band 
students’ performances.  The investigator randomly assigned eight ensembles of beginning band 
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students (N=151) to either the control group or the experimental group. The experimental group 
(n=4 ensembles) received conducting instruction for a maximum of ten minutes per class. The 
control group (n=4 ensembles) received no conducting instruction and their assigned instructor 
conducted their warm up in the same matter as the treatment groups. Following the treatment 
period, the participants responded to a posttest on their rhythm performing abilities. Seven 
judges used a rating sheet to evaluate the ensembles’ pretest and posttest audiotapes and rated the 
quality from lowest to highest on a Likert-type scale. Results indicated participants in the 
experimental group showed greater improvement than the control. The experimental treatment 
seemed to have a mixed effect on the ensemble performance variables.   
Cofer (1998) investigated the effects of short-term conducting gesture instruction on 
seventh-grade band students’ recognition and performance response to conducting gestures. The 
investigator separated seventh-grade wind instrumentalists (N=60) into two groups. The first 
group (n=30) received instruction designed to improve their recognition and response to common 
conducting gestures. The second group (n=30) participated in a warm-up routine designed to 
review concepts of musical expression without the use of conducting gestures. Results indicated 
that the participants related to and performed better when they received instruction to improve 
their recognition and response to conducting gesture.  
 Galops (2005) studied the effect of conducting gesture on the stylistic response of 
musicians. Experienced instrumental conductors (N=15) listened to an excerpt that did not 
contain any complex rhythms or technical challenges three times. The investigator recorded each 
of the experienced conductors (N=15) conducting each of the marked excerpts using gestures to 
represent the expressive-interpretive markings. College level instrumentalists (N=25) performed 
individually with the recorded conducting videos. Using a Likert Scale, experts evaluated 
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conducting gesture effectiveness and the musician performance responses compared to the 
expression markings of the excerpt.  Results indicated the performers responded favorably to the 
musical interpretation of conductors who had command of a variety of conducting gestures. 
Results also indicated the same conductors with command of a variety of conducting gestures 
elicited specific musical responses from the musicians.  
 Sidoti (1990) investigated high school band musicians’ ability to respond to indicated 
expression markings while simultaneously following gestures of a conductor. High school 
instrumentalists (N=139) practiced four melodies without expression markings for three days. 
Participants then performed the excerpts with expressive markings while following a videotaped 
conductor. The conductor used expressive gestures on two of the melodies and non-expressive 
time beating on the remaining two. Results indicated a significant difference between the 
performance accuracy of selected expression markings. Almost all of the musical expression 
variables rated higher in the expressive conducting condition compared to the unexpressive.  
Conductor Expressivity 
 Morrison and Selvey (2011) investigated conductor expressivity on choral ensemble 
evaluation. Two conductors conducted the same excerpt with high- and low- expressivity while 
being video recorded. The researchers synchronized the four videos with the same audio 
performance recorded by the university’s mass choir. The videos were divided into four excerpts: 
(a) conductor 1, high expressivity conducting (b) conductor 1, low expressivity, (c) conductor 2, 
high expressivity, (d) conductor 2, low expressivity. Students (N=429) at nine secondary schools 
viewed, listened, and rated the expressivity of each choral performance using two 10-point 
Likert-type scales. A control group (n=155) rated an audio-only version and the experimental 
group (n=274) viewed the four videos with audio. After each video excerpt, participants assessed 
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the performance expressivity of both the choir and the conductor. Results indicated that 
conducting expressivity affected the evaluation of an ensemble’s performance.  Participants rated 
the high-expressivity conducting excerpts significantly more expressive than in the low-
expressivity conducting experts.  
 Silvey and Koerner (2016) investigated the effects of expressive and unexpressive 
conducting in a band setting. Participants (N=125) began their typical warm-up routine, tuning 
procedures, and musical selections led by their band director during two experimental sessions 
held one week apart. At the end of the rehearsal, the conductor led the band in the one minute 
excerpt twice. The conductor in the first session used expressive conducting followed by 
unexpressive conducting. In the second session, the order reversed in which the conductor 
conducted unexpressively followed by expressively. After completion of the excerpt the students 
responded to a survey about their perceptions of the expressive and unexpressive conducting 
conditions.  Two weeks following the second session, the participants evaluated the audio 
recordings in expressivity using a 7-point Likert scale. Expert band directors (n=40) evaluated 
the audio excerpts using the same 7-point Likert scale. Results found no differences in ratings of 
expressively and unexpressively conducted ensemble performances. Results also showed 
significant three-way interaction between conductor expressivity, ensemble level, and evaluator 
group.  
 Price, Mann, and Morrison (2016) investigated the effects of conductor gestures on the 
assessment of ensemble performances with non-music majors. Participants (N=284) listened to 
two identical audio recordings, while two conductors displayed different conducting styles. The 
first conductor utilized expressive conducting and the second strict conducting. Participants rated 
the excerpts and provided one comment for each the ensemble and one comment for the 
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conductor. Results indicated the strict conducting resulted in lower assessments for the 
conductors and the ensembles.  
  Byo (1990) studied the recognition of intensity contrasts in the gestures of beginning 
conductors. Byo randomly selected graduate students, undergraduate students, non-music 
majors, and high school band and choir students (N=320) from performing ensembles. 
Participants viewed a pre-recorded video of a conductor using contrasting intensity. Each pair 
consisted of one positive and one negative example of gestural behavior. The Participants 
determined high intensity and low intensity across 15-second intervals and used a 10-point Likert 
scale to give an overall intensity rating for each completed conducting segment. Results 
indicated that when the conductor used intensity, the intensity became recognizable across 
multiple illustrations and diverse levels of musical experience. Byo suggested that further 
examination of conductor intensity might focus on effect of conducting intensity on performer 
achievement, attentiveness, and attitude.     
Nonverbal Gestures 
Grady (2014) studied the effects of nonverbal conductor behaviors on timbre, intonation, 
and perceptions of university choirs. She also investigated the significant relationships between 
the conductor behaviors and the timbre and intonation of the choirs. Three university choirs 
(N=61 singers) sang the motet, O bone Jesu ten times, each time viewing a different videotaped 
conductor. Each of the conductors used the same tempo, no baton, and wore all black. During 
each choir recording session, the investigator audio recorded the three choirs and participants 
completed a two-question questionnaire. Post-recording, Grady evaluated each conductor’s 
gestural plane and hand shapes. Undergraduate music therapy and music education students 
(n=30) evaluated facial expressions of each conductor.  
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Singer questionnaire results included significantly different aggregate ratings of the ten 
conductors with respect to perceived clarity of gestures and singing efficiency. LTAS analyses 
found differences in spectral energy, significantly strong positive correlations suggesting that 
those conductors whose nonverbal gestures evoked more spectral energy in the choirs’ sound 
tended also to elicit more in tune singing. Pitch analysis showed that the choirs sang significantly 
more in tune while following some conductors and significantly less in tune for other conductors. 
Both timbre and pitch results appeared to be largely conductor specific, and the ten conductor 
participants exhibited significantly different amounts of aggregate time spent in the gestural 
planes and hand shapes analyzed.  
 Daugherty and Brunkan (2013) investigated the mimicry of a conductor’s nonverbal 
behavior of lip rounding in singers. Participants (N=114) watched two pre-recorded videotapes 
of a conductor while singing Mozart’s motet Ave Verum Corpus. The first conductor video 
served as a control with a neutral face. The second video, serving as the experimental video, 
showed the conductor using lip rounding forming the [u] vowel on the words verum and corpus. 
Seven expert judges viewed the photos taken of each participant when singing each [u] vowel 
and indicated less or more lip rounding when comparing the photos. The researchers used a grid 
software to analyze the photos. Results indicated 90% of the participants mimicked a conductor’s 
rounded lip posture according to the judges and confirmed by the grid analysis.   
In an unpublished study, Grady (2013) investigated the effects of multiple conductors 
(N=6) on a women’s chorus (N=18). The women’s chorus performed 20 measures from a 
previously learned and memorized composition. Each conductor, including the choir’s usual 
conductor who served as a baseline, nonverbally conducted the selected measures. Expert 
listeners (N=8) analyzed the audio recordings. Results indicated significant mean signal 
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amplitude differences between the baseline condition and each of the guest conductor conditions, 
the most out of tune singing occurred with conducting gestures that rose above shoulder height, 
and all expert listeners heard differences in overall choral sound. 
Vocal Tension and Conductor Gesture 
Fuelberth (2003a, 2003b, 2004) tested the effects of various left-hand conducting 
gestures in a series of studies. In her first study (2003a), high school choir students (n=35), 
undergraduate and graduate college singers (n=34), and undergraduate and graduate college 
students with conducting experience (n=34) sang ten measures of the folk song, Turtle Dove with 
a videotaped conductor. Participants sang while viewing the following six conditions: (a) left 
hand, no change; (b) left hand, fisted gesture; (c) left hand, palm up; (d) left hand, palm down; 
(e) left hand, stabbing gesture; and (f) left hand, sideways phrase shaping gesture. Three judges 
rated vocal tension on 10-point Likert scale for each condition. Results indicated that that the 
fisted and stabbing gestures generated the highest amount of vocal tension.  
 Fuelberth’s second study (2003b) used the same left-hand gestures and folk song with 
more participants. Participants (N=103) individually sang the melody with a pre-recorded 
conductor video. Three experienced choral directors judged the videotapes of the participants 
and analyzed inappropriate singer tension during the first four measures and the six experimental 
measures using a 10-point Likert-type scale. Results indicated the fisted and stabbing gestures 
demonstrated the highest amount of singer tension and an increase in inappropriate singer 
tension during all experimental conditions when compared to baseline ratings.  
 In a third study, Fuelberth (2004) looked at perceptions of inappropriate vocal tension 
using the same melody and left-hand gestures. Participants (N=192) used a 10-point Likert-type 
scale to evaluate the amount of inappropriate vocal tension that could hypothetically be 
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generated by the videotaped conductor’s gestures. Results indicated that participants anticipated 
the stabbing and fisted gestures to produce more vocal tension compared to the no change 
condition.   
 Manternach (2012) studied the effects of conductor preparatory arm, head, and hand 
movements on singer extrinsic laryngeal muscle engagement and voicing behaviors.  
Experienced choristers (n=15) and naïve choristers (n=8) sang the first phrase melody of 
Mozart’s Ave Verum Corpus. Participants wore sEMG electrodes to collect physiological data 
while singing. As the participants sang, they viewed a pre-recorded conductor displaying a 
variety of preparatory gestures: (a) upward gesture direction, neutral head condition, palm open 
hand condition, (b) upward gesture direction, neutral head condition, fisted hand condition, (c) 
upward gesture direction, up head condition, palm open hand condition, (d) upward gesture 
direction, up head condition, fisted hand condition (e) downward gesture direction, neutral head 
condition, palm open hand condition, (f) down gesture direction, neutral head condition, fisted 
hand condition, (g) down gesture direction, up head condition, palm open hand condition, (h) 
down gesture direction, up head condition, fisted hand condition. While singing, the investigator 
audio recorded participants for analysis.  
Results indicated significant increases in suprahyoid mean muscle region activity during 
upward moving gestures compared to downward moving gestures. Results also indicated 
significant increases of sternocleidomastoid mean muscle region during fisted compared to palm 
open conducting gestures. The fisted conductor conditions evoked higher sung amplitudes than 
the palm open condition, as well as more occurrences of raised median format frequencies than 
palm open conditions. A listening panel perceived singer inhalation during upward moving 
gestures to be less efficient than the downward moving gesture. The listening panel also 
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perceived the upward moving, up head and fisted gesture increased levels of inappropriate singer 
tension. 
Breath Support  
Various researchers analyzed breathing in the production of singing. Thomasson and 
Sundberg (2001) found inhalatory behavior to be important to voice source in singing. Griffin, 
Woo, Colton, Casper, and Brewer (1995) analyzed the definition of a supported singing voice 
based on physiological characteristics. Participants (N=8) voice samples were audio recorded 
while they sang multiple pitches. Researchers analyzed the samples with an EGG. Results 
showed voice quality differences between supported and unsupported singing. The findings also 
indicated changes in laryngeal and glottal configuration such as lowering the larynx and closing 
the glottis tightly may play an important role in voice support.  
Thorpe, Cala, Chapman, and Davis (2001) discussed the multiple controversies 
concerning vocal techniques that optimize singing performance. They examined the increase and 
decrease in abdominal dimensions when using a technique for projection. As a means of support 
as part of a strategy to increase the intensity of projection, the investigators instructed 
professional singers (N=5) to change the intensity of projection. Participants sang part of an aria 
twice while being instructed to first perform as if projecting over an orchestra and secondly to 
perform as with a smaller accompanying orchestra without the need to project. Linear 
magnetometers measured the anterior-posterior and lateral dimensions of the rib cage and 
abdomen. Results indicated a significantly wider lateral dimension of the rib cage for the 
projected condition at both initiation and termination of the voice and significantly narrower 
initiation of the lateral abdominal dimension.  
Graham (2014) analyzed the role of laryngeal function in breathing for singing. Thirty-
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six participants received an assessment of their voice and communication characteristics 
including a voice self-assessment, auditorium-perceptual assessment, visual imaging of the 
laryngeal structure and a series of acoustic and aerodynamic measurements. Results showed 
airflow rate increased as glottal closure decreased as well as a negative correlation between mean 
airflow rate and laryngeal airway resistance.  
A large number of subjects demonstrated glottal insufficiency although not reported as 
breathiness, as shown through videoscroboscopy. Incomplete glottal closure translated to the 
limited capacity to increase the intensity of the singing and speaking voice, and lower maximum 
phonation times resulted in glottal insufficiency.  
Diaphragmatic Activity 
Leanderson, Sundberg, and von Euler (1987) evaluated diaphragmatic activity during 
various musical tasks. Four highly trained male singers performed: (a) a series of octave 
intervals, (b) a sequence of subito forte/subito piano scales, and (c) a coloratura scale. The 
subjects swallowed an esophageal catheter with two small pressure transducers to record the 
transdiaphragmatic pressure. Results revealed signs of diaphragmatic activity during phonation 
in singing. Two of the subjects used their diaphragm in a similar way when performing octave 
intervals and tones with suddenly changing loudness. Leanderson, et al. also observed 
diaphragmatic activity when the subjects repeatedly produced the syllabus /pa/. Some subjects 
used the diaphragm to reduce subglottal pressure and hence air expenditure during the /p/ 
occlusion.  Overall, the researchers found several examples of varying diaphragmatic activity in 
singing.  
Preparatory Gesture 
 Manternach (2009) studied the effect of conductor head and shoulder movement and 
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preparatory gesture direction on upper body movement in individual singers. Experienced 
chorister college students (N=30) and less experienced chorister college students (N=30) sang 
America while watching a videotaped conductor and standing with a grid placed behind their 
shoulders and another gird in profile to their face. Participants wore a choir robe with a preplaced 
shoulder clip on the right shoulder. Participants sang five times total, singing one time each 
under the following conductor conditions: (a) up head, upward preparatory, (b) down head, 
downward preparatory, (c) upward shoulder shrug, upward preparatory gesture, (d) regular 
downward preparatory, (e) regular upward preparatory. By means of the grid, front and side 
videos allowed for measurement of singer head and shoulder movement of participants. Results 

















Purpose of the Study 
The purpose of this study is to examine what effect, if any, conductor preparatory gesture 
direction (upward, downward) may have on the lateral abdominal expansion of individual 
teenage singers (N = 30) as measured during inhalation before singing a familiar song while 
viewing a videotaped conductor. This chapter addresses the methods, procedure, and equipment 
used in this study.   
Stimulus Videotape 
 To control for potential confounding variables, participants watched a videotaped 
conductor. The conductor wore a black, long-sleeved shirt and black pants and stood in front of a 
solid white background.  
 To create the stimulus videotape, the conductor executed the upward and downward 
preparatory gestures employed in this study while being filmed. The conductor recorded as many 
times as necessary to arrive at consistency across all trials in (a) beginning hand position on the 
conducting plane, (b) distance moved either up or down, (c) hand shape, (d) neutral facial affect, 
and (e) minimal body movement outside of the arm, hand, and head. Three expert conductors 
evaluated the video on a scale from 1 to 10 for consistency in all the trials. The average overall 
evaluation result being 7.6 for beginning hand position on the conducting plane, 7.6 for distance 
moved either up or down, 9.0 for hand shape, 10.0 for neutral facial affect, and 9.0 for minimal 
body movement outside of the arm, hand, and head.  
The conductor video contained a piano accompaniment of the piece. While the piano 
introduction played the conductor stood still, then the conductor showed either the upward or 
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downward preparatory gesture and used a basic three pattern for the rest of the song. For both 
preparatory gesture conditions, the conductor modeled a breath by opening her mouth, but with 
other facial activity remaining neutral. Preparatory gestures used to cue the participants (a) 


















Figure 2. Upward preparatory gesture. 
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For the upward gesture, the conductor began with her hand at the waist, took a breath 
while raising her hand to mouth level before dropping it again to the waist level. For the 
downward gesture, the conductor began with her hand at the waist, lowered her hand to the belt 
region, raised it to chest level, and lowered it to the waist for the downbeat.   
To control for potential order effect, participants viewed each preparatory gesture 
condition video (upward and downward) twice and the order varied for participants. See Table 1. 
Table 1.   
Six Variations of the Two Preparatory Gesture Conditions  
Order 1 2 3 4 
1 D U D U 
2 D D U U 
3 U D U D 
4 U D D U 
5 D U U D 
6 U U D D 
Note. U = upward preparatory gesture; D = downward preparatory gesture 
Participants 
Participants (N = 30) comprised students of varied choral experience from a rural junior-
senior high school. The sample comprised 53% female participants (n = 16) and 47% male 
participants (n = 14). Participants were in grades seven through twelve and were all currently 
enrolled in choir. Only 7% of participants (n=2) reported participating in at least one year of 
voice lessons.   
Procedures 
 Prior to entering the research room, participants received the Assent Form (Appendix B) 
and completed a signed consent form (Appendix C & D). Each participant received a temporary 
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binder clip placed on the back of their shirt to tighten the slack for a tight fit around the 
abdominal region for breath measurement analysis (Figure 3).  
 
Figure 3. Binder clip placement. 
The researcher placed one bright colored sticker one inch away from the participant’s 
belly button on both the left and right. On each side of the abdominal region parallel to the belly 
button, the investigator placed another sticker. The investigator placed two more stickers on the 
participant’s forearms to possibly distract the participant from focusing on the abdominal region 
(Figures 4 & 5). 
 
Figure 4. Sticker placement.  
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Figure 5. Lateral sticker placement.  
Participants received a copy of America by Samuel F. Smith to review in the hallway 
before entering the research room (see Figure 6). Participants practiced the piece until they could 
sing it from memory. Participants entered a multi-purpose rehearsal room where the investigator 
instructed the participants to stand on an ‘X’ marked on the floor. The ‘X’ placed on the floor 
measured 87 inches from a projected image of the conductor. The investigator instructed the 
participant to sing America four times following the video-taped conductor. A recorded piano 
accompaniment played for each of the four trials for each participant. At the completion of the 






















Figure 6. Sung musical excerpt America by Smith. 
Video Recording Equipment 
 An Apple IPAD was placed 27 inches to the left and 18 inches to the front of the ‘X’ on 
the floor to video the participants. This camera focused on a side view of the abdominal area at a 
slight front angle so the forearm would not be an obstruction. The camera angle and zoom 
remained constant throughout the study in order to maintain a consistent grid size. The 
researcher adjusted camera height for each participant.  
Questionnaire 
Following the experimental portion of the study, participants completed a questionnaire 
(Appendix D). They responded to prompts about sex, age, experience singing in choirs, 
AMERICA  
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experience playing in an instrumental ensemble, and experience taking private voice lessons. 
Participants responded to whether they noticed a difference in the four videos and of their 
knowledge of diaphragmatic breathing.  
Video Analysis 
After the recording sessions, the investigator uploaded videos of each participant to 
QuickTime Software. PhiMatrix Analysis Software (Meisner 2004), a grid overlay system, 
allowed for placement of a grid on top of each video. The PhiMatrix grid measured 1 mm apart 
vertically and allowed measurement of grid squares while the participant inhaled. The 
investigator placed the grid on the participant’s abdominal region at the smallest point prior to 
inhalation on the sticker to the left of the participant’s belly button in the first quadrant. A second 
measurement was recorded at the largest point of inhalation. The researcher measured the lateral 
abdominal expansion in mm using a PhiMatrix grid (Figures 7 and 8).  
 
Figure 7. Grid placement prior to inhalation. 
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The purpose of this investigation was to examine the effects of downward and upward 
conductor preparatory gestures on abdominal expansion of individual teenage singers. This 
chapter presents the results according to the research questions posed for this investigation.  
Research Question One: Upward and Downward differences 
 
The first research question inquired if a downward or upward preparatory gesture 
encouraged a larger measurement of lateral abdominal expansion in individual singers. The 
researcher used an Independent two-tailed t-test to evaluate the data (table 2). Results indicated a 
difference between upward preparatory and downward preparatory gestures, t (29) = 0.78, p < 
.05, however, results did not yield significant differences.  
Table 2.  
Upward and Downward Differences  
Direction Mean Standard Deviation 
Downward .6583 .58579 
Upward .4667 .59565 
 
Research Question Two: Difference in Breath Measurement 
The second research question inquired about differences in the measurement of lateral 
abdominal expansion for each participant as he/she took a breath before singing ‘America.’ To 
evaluate the data the researcher used a Paired Samples t-test (table 3). Results indicated no 
significant difference p = 0.314, p < .05 in measurement of abdominal expansion while viewing 
the upward or downward preparatory gestures.  
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Table 3.  
Differences in Participant Abdominal Measurement 
Direction Mean Standard Deviation 
Difference Downward -.0167 .87576 
Difference Upward -.2333 .83803 
 
To disaggregate the data, the researcher examined breath measurement in terms of singer 
choral experience, sex, and knowledge of diaphragmatic breathing. Figure 9 displays average 
abdominal movement measurement according to years of choral experience. More experienced 
choristers are categorized as participating in choir for four years or more. Less experienced 
choristers are categorized by any amount less than four years.  
 
Figure 9. Average abdominal measurement by choral experience.  
Note: D = downward preparatory gesture, U = upward preparatory gesture  
 As shown in figure 10, less experienced choristers averaged smaller abdominal 































indicated consistently larger gaps of differences between less and more experienced choristers in 
the downward preparatory breath than the upward. More experienced choristers also 
demonstrated a larger breath measurement on the second preparatory breath in both the upward 
and downward directions, while less experienced choristers showed only a larger breath 
measurement on the second upward preparatory gesture.   
 To further disaggregate breath measurement data, the researcher compared results of 
breath measurement while observing the four preparatory gesture directions by sex. Figure 10 
displays average abdominal measurement by sex.  
 
Figure 10. Average abdominal measurement by sex.  
Note: D = downward preparatory gesture, U = upward preparatory gesture  
 As shown in figure 10, males (n=14) displayed a fairly consistent abdominal expansion 
measurement across both directions and reiterations of the preparatory gesture. Females (n=16) 






























upward. Overall, males showed larger average measurements on all preparatory breaths except 
the second downward preparatory gesture.  
The researcher also investigated whether previous knowledge of diaphragmatic breathing 
influenced the breath measurement of singer participants. Figure 11 displays breath measurement 
results of participants and knowledge of diaphragmatic breathing. 
  
 
Figure 11. Knowledge vs. no knowledge of diaphragmatic breathing.  
Note: D = downward preparatory gesture, U = upward preparatory gesture  
As shown in figure 11, results demonstrate larger average abdominal measurements while 
observing all preparatory gestures for participants with knowledge of diaphragmatic breathing. 
The following are grand means: first downward preparatory gesture (knowledge, M=0.375; no 
knowledge, M=0.35), second downward preparatory gesture (knowledge, M=0.725; no 
knowledge, M=0.6), first upward preparatory gesture (knowledge, M=0.675; no knowledge, 





























Research Question Three: Questionnaire Responses  
 The third research question inquired about comparisons between participant 
questionnaire responses and measurement of lateral abdominal expansion. Thirty-three percent 
of participants (n = 10) responded that they did not notice a difference in the conductor videos. 
Of the participants that responded they did notice a difference (n = 10), only one participant 
answered that they noticed a difference in the way the conductor moved her hands. The rest of 
the responses that noticed a difference, either stated personal reflections, “I was more confident 
each time,” or wrote of volume changes between the four videos.  
When responding to the questionnaire item “What do you know about diaphragmatic 
breathing,” 33% of participants (n = 10) answered “nothing.” The rest of the responses included 
knowledgeable comments such as, “stomach expansion, not using shoulders,” “breathing by 













CHAPTER 5  
Discussion 
This investigation builds on a small group of studies to date that examine potential effects 
of non-verbal conducting gestures and their effect on individual singers (Daugherty and 
Brunkan, 2013; Fuelberth, 2003a, 2003b, 2004; Galops, 2005; Grady, 2013, 2014; Manternach, 
2012,; Price, Mann, and Morrison, 2016; Silvey and Koerner, 2016). This chapter presents the 
data represented in this investigation and offers protocols that may inform the direction of future 
research.   
Among primary findings: (a) results show a difference in abdominal measurement, 
although not significant, between breaths taken while observing upward and downward 
conductor preparatory gestures; (b) there is no significant overall difference in measurement of 
abdominal expansion when examining participant results; and (c) participants with knowledge of 
diaphragmatic breathing had consistently larger abdominal measurements than participants with 
little to no knowledge.  
Research Question One: Direction of Preparatory Gesture 
Some pedagogues tout that breathing is a foundation of singing (Thorpe, Cala, Chapman, 
and Davis, 2001), because of this claim, the initial breath of the singer is important. Research is 
needed to provide choral conductors with information regarding whether or not their gesture is 
encouraging a wide enough diaphragmatic breath to ensure a solid foundation of sound.  
Results indicate a non-significant difference in abdominal expansion measurement 
between viewing the upward or downward preparatory gesture. While viewing the upward 
preparatory gesture, results indicate a slightly greater average abdominal measurement. This 
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finding could encourage possibilities of further research. Expanding the number of participants, 
age levels, and variety of schools would create a larger sample of data for future research.  
Research Question Two: Abdominal Measurement 
 Question two inquired if there was a difference in abdominal expansion measured in 
millimeters while participants sang observing the upward or downward preparatory gesture. 
Although not significant, results showed participants measured relatively consistently with each 
breath they took before singing under both of the preparatory gestures.  
Participant sex. Of possible interest, male participants consistently display larger 
abdominal growth measurements from beginning point to endpoint of the breath for both the 
upward and downward preparatory gesture when compared to female participants in three out of 
the four categories. Female participants show a larger abdominal measurement while viewing the 
downward preparatory gesture than while viewing the upward preparatory gesture. Female 
participants also tended to increase the abdominal measurement while viewing the second 
preparatory gesture of each direction (upward, downward).  
There could be multiple explanations for these findings. With the amount of peer pressure 
students encounter, females may feel a greater amount of body insecurity about the abdomen 
area and this may cause females to feel uncertain about diaphragmatic breathing. A confounding 
variable may be the binder clip that the investigator placed on the participant’s shirt to tighten the 
slack for a more accurate measurement. The tight clothing may have increased any pre-existing 
insecurities of a participant and caused a less accurate measurement of growth. Future research 
may explore other ways to measure growth without clipping the participant’s shirt and making 
them aware of possible insecurities. An added question on the participant’s questionnaire could 
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be rating their comfort on a scale of their abdominal region, so the researcher could consider 
these variables.  
Participant experience. According to previous investigations (Thomassoon and 
Sundberg 2001; Griffin, Woo, Colton, Casper, and Brewer, 1995) diaphragmatic breathing is 
considered a desirable trait in trained singers. A perception may exist that more experienced 
singers have a more secure diaphragmatic breath when compared to less experienced singers. 
Within this investigation, data showed that participants with knowledge of diaphragmatic 
breathing demonstrated consistently larger abdominal measurements than participants with little 
to no knowledge. However, participants with more experience in choir had no significant 
difference than participants with less experience.  
Further research might explore a larger variety of age differences and an even greater 
variation of choral experience. One might even compare the abdominal measurement of middle 
school students to college level students.  
Students enrolled in the same choral program with the same instructor, grades 7-12 
comprised this investigation. This could be a confounding variable due to students having been 
taught by the same music educator. Further research might explore different teaching 
experiences by examining students enrolled in various public schools and colleges.  
Conductor stimulus video. In the conductor stimulus video, the researcher utilized one 
of two direction hand gestures as the preparatory gesture while opening her mouth to 
demonstrate when to breathe. During this breath, she did not move her upper body or visibly 
show expansion. Previous studies have found choral conducting gestures and body language to 
cause a possible mirroring effect on singers (Daugherty and Brunken, 2013; Manternach, 2012).  
Due to the conductor opening her mouth while breathing, participants may have automatically 
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opened their mouths in a similar fashion mirroring the behaviors of the conductor. In addition, 
some participants may have become focused on the open mouth, instead of the preparatory hand 
gesture.  
A small group of research studies have investigated mirroring in a non-musical setting,  
(Skipper, Goldin-Meadow, Nusbaum, Small, 2007; Blum, 2015). These studies reflect that 
mirroring is effective in teaching a physical technique such as breathing. However, researchers 
reflect that when a gesture is associated with a function, the brain processes the concept that has 
already been taught and does not process the gesture associated. 
A series of studies (Daugherty and Brunken, 2013; Grady, 2013, 2014; Manternach, 
2012) have examined conducting gestures and found that gestures affect a singer’s performance 
based on that gesture. Although Grady (2013, 2014) investigated the effects different conductors 
had on each performance in a choral setting, future research may go even further into analyzing 
individual singers with various conductors.  
Another future investigation could be evaluating the intonation of those individual 
singers on the very first pitch after the preparatory breath. The preparatory gestures and study 
design could be of similar nature to this one, but using data to analyze the first pitch and evaluate 
which gesture caused more ‘in tune’ singing.  
Conclusion 
The data in this investigation invites exploration of future studies in a similar context. In 
particular, some data from this study appear to suggest there is a small difference in abdominal 
breath measurement when categorized by participant sex. There is also a relationship between 
knowledge of diaphragmatic breathing and efficient singer breath.  
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The topic of ‘diaphragmatic breathing’ can and should be further explored. Results of 
such research would be beneficial to choral educators and conductors. Perhaps the primary take 
away from this investigation is that we need more exploration into choral conducting gestures 
and how gestures may affect choir or individual singer sound. Rodney Eichenberger stated, 
“virtually all gestures can help a conductor, so I encourage students to isolate each movement 
and then to discover its effect in the musical performance. These movements can then become 
effective elements in the development of a conductor’s nonverbal vocabulary” (McClung, 1996 
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Appendix A  






My name is Emily Stefan. I am interested learning about preparatory conductor gesture and the 
impact on the individual singer because I am currently working on my Masters degree. If you 
would like, you can be in my study. I would like you to take part by performing the following 
task one time. This task would include singing America four times in a row while watching a 
videotaped conductor. This would also include you wearing stickers on your abdominal region, 
and some binder clips on the back of your shirt, while being video-taped. You will then complete 
a survey about your experience and previous music experiences. 
 
If you decide you want to be in my study, you will first need a parent/guardian to complete the 
consent form attached.  Then you will make an appointment with me to complete the study.  
 
Other people will not know if you are in my study. I will put things I learn about you together 
with things I learn about other students so no one can tell what things came from you. When I 
tell other people about my research, I will not use your name, so no one can tell whom I am 
talking about. 
 
Your parents or guardian have to say it’s OK for you to be in the study. After they decide, you 
get to choose if you want to do it too. If you don’t want to be in the study, no one will be mad at 
you. If you want to be in the study now and change your mind later, that’s OK. You can stop at 
any time.  
 
If you don’t feel like completing the study or survey, you don’t have to, and you can stop singing 
at any time and that would be alright. I will be happy to answer any questions you may have now 





Thank you,  
 













The	Department	 of	Music	Education	 at	 the	University	 of	Kansas	 supports	 the	practice	 of	
protection	 for	 human	 subjects	 participating	 in	 research.	 The	 following	 information	 is	
provided	for	you	to	decide	whether	you	wish	your	child	to	participate	in	the	present	study.	
You	may	refuse	to	sign	this	form	and	not	allow	your	child	to	participate	in	this	study.	You	




















































You	may	withdraw	your	 consent	 to	 allow	participation	of	 your	 child	 in	 this	 study	at	 any	
time.	 You	 also	 have	 the	 right	 to	 cancel	 your	 permission	 to	 use	 and	 disclose	 further	





















I	 agree	 to	 allow	 my	 child	 to	 take	 part	 in	 this	 study	 as	 a	 research	 participant.	 By	 my	











[If signed by a personal representative, a description of such representative’s authority to act for 






























Gender:  Male or Female      Age:  12   13   14   15   16   17   18   19 
 
 
Years of experience singing in choir 
 
Less than 1   1-2         2-3        3-4        4-5       5-6       6-7       7-8       8-9      9-10 
 
 
Years of experience playing in an instrumental ensemble 
 
Less than 1   1-2         2-3        3-4        4-5       5-6       6-7       7-8       8-9      9-10 
 
 
Years of experience in taking private voice lessons 
 
Less than 1   1-2         2-3        3-4        4-5       5-6       6-7       7-8       8-9      9-10 
 
 
Did you notice a difference in the four videos?  
 
Yes   No 
 
 









What do you know about diaphragmatic breathing? 
 
 
